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ABSTRACT 
 
Vanda Mimi Palmer (VMP) is a scented orchid that has received several 
international recognitions for its strong-sweet fragrance containing high percentage of 
benzenoids as well as phenylpropanoid compounds. Unfortunately, knowledge on the 
biosynthesis of benzenoids and phenylpropanoid compounds is still not fully-understood 
especially in Vandaceous orchid. Thus, this study was aimed to identify, isolate and 
molecular characterise potential transcripts that might be involved in the biosynthesis of 
benzenoids and phenylpropanoids in VMP. Screening of fragrance-related transcripts via 
cDNA-RDA approach has shown identification of partial sequences of phenylalanine 
ammonia lyase (VMPPAL) and S-adenosyl-L-methionine synthase (VMPSAMS) from 
VMP besides methionine synthases from Vanda Small Boy Leong (VSBLMS) and 
Vandachostylis Sri-Siam (VSSSMS). However, those transcripts were not further 
characterised due to their indirect involvement in final fragrance compounds biosynthesis. 
Thus, previously identified partial transcripts from floral cDNA library of VMP were 
isolated including 3-keto-acyl CoA thiolase (VMPKAT), benzoic acid/salicylic acid 
carboxyl methyltransferase (VMPBSMT), eugenol synthase (VMPEGS) and orcinol-O-
methyltransferase (VMPOOMT), which resulted in the isolation of full ORF encoding 450, 
378, 306 and 368 amino acids, respectively. All the transcripts were further characterised 
using molecular and bioinformatics approaches including domains identification, 
comparative modeling, molecular docking for substrates and ligands prediction as well as 
gene expression analysis using real-time RT-PCR. In this study, 3D-structural model was 
developed on those fragrance-related proteins for comparative modeling and molecular 
docking. Molecular docking on those proteins has shown their suitability towards specific 
substrates and ligands, reflecting their homologous putative functionality to fragrance-
related proteins from other well-studied scented plants. However, gene expression analysis 
using real-time RT-PCR has shown that VMPKAT and VMPBSMT might be involved in 
benzenoids biosynthesis due to their up-regulated expression in floral tissues as well as 
developmentally-regulated expression pattern. Meanwhile for VMPEGS and VMPOOMT 
genes, their gene expression pattern might suggest their involvement as intermediates for 
biosynthesis of vanillin or other non-fragrance benzenoid and phenylpropanoid compounds, 
respectively. In conclusion, VMPKAT and VMPBSMT might be involved in fragrance 
benzenoid biosynthesis based on their functional catalytic prediction, up-regulated gene 
expression in floral compared to vegetative tissues and their developmentally-regulated 
expression pattern with the highest transcripts in fully-open flower.  
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ABSTRAK 
 
Vanda Mimi Palmer (VMP) adalah orkid wangi yang menerima pengiktirafan 
antarabangsa kerana keharumannya yang merangkumi sebatian benzenoid dan 
fenilpropanoid. Namun begitu, pengetahuan mengenai biosintesis sebatian benzenoid dan 
phenylpropanoid masih tidak difahaminya sepenuhnya, terutamanya bagi orkid 
‘Vandaceous’. Maka, kajian ini adalah bertujuan bagi mengenalpasti, memencil dan 
mencirikan jujukan DNA yang terlibat dalam biosintesis sebatian benzenoid dan 
phenylpropanoid dalam Vanda Mimi Palmer. Melalui penyaringan jujukan DNA yang 
berkaitan dengan penghasilan wangian meggunakan kaedah cDNA-RDA, jujukan DNA 
separa bagi phenylalanine ammonia lyase (VMPPAL) dan S-adenosyl-L-methionine 
synthase (VMPSAMS) telah dipencilkan daripada Vanda Mimi Palmer selain methionine 
synthases daripada Vanda Small Boy Leong (VSBLMS) dan Vandachostylis Sri-Siam 
(VSSSMS). Walau bagaimanapun, jujukan-jujukan DNA tersebut tidak dipilih bagi 
pencirian selanjutnya disebabkan penglibatan yang secara tidak langsung didalam 
biosintesis sebatian wangian akhir. Justeru, jujukan separa yang sebelum ini telah 
dikenalpasti melalui perpustakaan-cDNA Vanda Mimi Palmer dipilih bagi pemencilan 
jujukan rangka terbuka (ORF) termasuk 3-keto-acyl CoA thiolase (VMPKAT), benzoic 
acid/salicylic acid carboxyl methyltransferase (VMPBSMT), eugenol synthase (VMPEGS) 
dan orcinol-O-methyltransferase (VMPOOMT) yang mengekod 450, 378, 306 dan 368 asid 
amino. Seterusnya, pencirian ORF jujukan DNA tersebut dijalankan melalui kaedah 
molekular dan bioinformatik merangkumi pengenalpastian domain, perbandingan model 
protin, ‘molecular docking’ bagi pengenalpastian substrat dan ligan, disamping analisis gen 
ekpresi menggunakan ‘Real-time RT-PCR’. Dalam kajian ini, model 3-dimensi telah 
dihasilkan bagi kesemua protin yang dikodkan oleh jujukan-jujukan DNA tersebut bagi 
tujuan perbandingan model dan ‘molecular docking’. Analisis ‘molecular docking’ bagi 
protin-protin tersebut menunjukkan kesesuaian terhadap substrat dan ligan yang spesifik. 
Ini menunjukkan protin-protin tersebut berpotensi bagi menjalankan fungsi yang sama 
dengan homolog protin daripada tumbuhan wangi yang lain. Walaubagaimanapun, analisis 
gen ekspresi menggunakan ‘Real-time RT-PCR’ menunjukkan hanya VMPKAT dan 
VMPBSMT berkemungkinan terlibat dalam biosintesis benzenoid disebabkan oleh ekspresi 
gen yang tinggi dalam tisu bunga disamping  gen ekperesi yang meningkat bersama 
peningkatan peringkat pertumbuhan bunga. Manakala,VMPEGS dan VMPOOMT 
berkemungkinan terlibat sebagai perantara dalam biosintesis vanillin atau sebatian-sebatian 
lain berdasarkan kepada corak gen ekspresi kedua-duanya. Kesimpulannya,VMPKAT dan 
VMPBSMT berkemungkinan terlibat dalam biosintesis wangian benzenoid disebabkan 
fungsi pemangkinannya dan juga gen ekspresi yang tinggi dalam tisu bunga berbanding tisu 
vegetatif disamping peningkatan gen ekspresi dalam setiap peringkat pertumbuhan bunga.         
 
 
 
 
 
 
 
